Pharmacokinetic characterization and tissue distribution of the new glucocorticoid soft drug loteprednol etabonate in rats and dogs.
Loteprednol etabonate, a new glucocorticoid soft drug with a characteristic chloromethyl ester function in the 17 beta-position, is currently in the early phases of clinical development. As the basis for human trials, this study describes a new reversed-phase high-performance liquid chromatographic method for the determination of levels of drug in plasma and urine samples and assesses the pharmacokinetic properties of loteprednol etabonate in dogs and rats. Intravenous administration of loteprednol etabonate (5 mg/kg) to dogs revealed a terminal half-life of 2.8 h, a volume of distribution of 3.7 L/kg, and a total body clearance of 0.9 L/h/kg. Intact loteprednol etabonate was not detectable in the urine. After oral administration of the drug (5 mg/kg) to dogs, only metabolites, but no intact drug, were found in the plasma, an indication for a high first-pass effect. A pronounced binding of the drug to plasma protein (> 90%) and a high erythrocyte-buffer partition coefficient of 7.8 were determined in vitro. Preliminary information about tissue distribution and possible metabolic pathways were obtained in rats after oral administration of a 14C-labeled loteprednol etabonate suspension (5 mg/kg). pH-selective extraction into ethyl acetate revealed three distinguishable fractions: (1) a neutral lipophilic fraction, presumably intact drug, (2) an acidic, lipophilic fraction, and (3) a hydrophilic nonextractable fraction. Levels of intact drug and metabolites were highest in liver and kidney, whereas significantly lower levels were found in other investigated organs (lung, brain, heart).(ABSTRACT TRUNCATED AT 250 WORDS)